Modulation of the platelet-derived-growth-factor-induced calcium signal by extracellular/intracellular pH in Syrian hamster embryo cells. Implications for the role of calcium in mitogenic signalling.
Studies have been performed to understand the interactions and the role which intracellular calcium and intracellular pH have in mediating mitogen-stimulated cellular proliferation. Stimulation of Syrian hamster embryo (SHE) cells with the mitogen platelet-derived growth factor A/B (PDGF) results in intracellular acidification and capacitative calcium entry involving the intracellular release of calcium via the inositol trisphosphate gamma receptor calcium channel, followed by an extracellular influx of calcium through a dihydropyridine-sensitive plasma membrane calcium channel. Chronic extracellular/intracellular acidification results in the inactivation of both these calcium channels due to slowly reversible protein alterations. Paradoxically, transient intracellular acidification, like that following PDGF stimulation, could not stimulate the activation of either calcium channel. In addition, even though intracellular calcium fluxes by themselves could intiate intracellular acidification, loss of the PDGF-induced calcium signal did not result in the loss of the PDGF-induced transient intracellular acidification. Importantly with regard to the role intracellular calcium and pH have in mediating the mitogenic signal leading to cellular proliferation, chronic extracellular/intracellular acidification, which leads to a complete loss of the PDGF-induced calcium signal, did not result in the loss of PDGF-induced mitogenesis. These results indicate that the PDGF-induced calcium signal is not essential for PDGF-stimulated mitogenesis in Syrian hamster embryo cells. In contrast, blocking the PDGF-induced transient intracellular acidification completely blocks PDGF-induced mitogenesis, indicating that the mitogen-induced transient intracellular acidification, unlike the intracellular calcium ion signal, is indispensible for cellular proliferation in Syrian hamster embryo cells.